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Fig. 1.—The distribution of Etheostoma proeliare. The solid black line represents the Coastal Plain boundary. The study are
enclosed within the circle.
THE LIFE HISTORY OF THE CYPRESS DARTER, ETHEOSTOMA PROELIARE,
IN MAX CREEK, ILLINOIS
Of the three species (Etheostoma proeliare, E.
fonticola, E. microperca) in the subgenus Microperca,
E. proeliare has been the poorest known ecologically.
This report provides information on the life history
of E. proeliare at a study site on Max Creek, Johnson
County, Illinois. A similar report being completed
on E. microperca will compare information on E. mi-
croperca and E. proeliare with that recently published
on E. fonticola (Schenck & Whiteside 1976, 1977a,
1977k).
Etheostoma proeliare was described by Hay (1881)
from a specimen collected in a tributary of Tuscum-
bia River at Corinth, Alcorn County, Mississippi.
The species ranges from southern Illinois and south-
eastern Missouri south to Texas and the Florida pan-
handle. In general the distribution of the species is
limited to streams and lakes on the Coastal Plain
(Fig. 1) . A detailed morphological description of
the species is found in Burr (1978) .
We are indebted to John A. Boyd, Patti A. Burr,
Michael A. Morris, Craig W. Ronto, Timothy E.
Vogt, and Donald W. Webb for aid in collecting
specimens; to Edward A. Lisowski, John K. Bouse-
man, and Donald W. Webb, all of the Illinois Nat-
ural History Survey, for identification of stomach
contents; David F. Oetinger and William L. Current,
University of Nebraska-Lincoln, for identification of
parasites; and to Philip W. Smith, Illinois Natural
History Survey, for counsel and advice.
We are grateful to the following curators and
their institutions (abbreviations used in text and
Table 2) for granting specimen loans, laboratory
space, and other courtesies: Anthony A. Echelle,
Baylor University (BU) ; Eugene C. Beckham, for-
merly at Cornell University (CU) ; Robert K. John-
son, Field Museum of Natural History (FMNH) ;
Ralph W. Yerger, Florida State University (FSU) ;
Henry W. Robison (HWR) , Southern Arkansas Uni-
versity; Illinois Natural History Survey (INHS) ;
F. B. Cross, University of Kansas (KU) ; Clenn H.
Clemmer, Mississippi State University (MSU) ; Neil
H. Douglas, Northeast Louisiana LTniversity (NLU) ;
Rudolph J. Miller, Oklahoma State University
(OAM) ; Loren G. Hill, University of 'Oklahoma
(OUMZ) : John D. McEachran, Texas A ft M Uni-
versity (TCWC) ; Thomas M. Buchanan (TMB)
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STUDY AREA
Etheostoma proeliare is distributed sporadically
in southern Illinois and is common only in highly
localized areas. Max Creek in Johnson County is a
tributary of Bay Creek (Ohio River drainage)
, and
at the Illinois Route 147 bridge (4 km SW Simp-
son) and for a short distance downstream, E. pro-
eliare is one of the most common fishes found. This
site (Fig. 2) was selected for the life-history study.
Max Creek transects the Shawnee Hills and the
study area lies in a deep valley. The substrate at
the study area is mostly hard clay with some sand
and patches of small gravel. Water is seldom over
1 m deep. Several springs enter Max Creek upstream
from the study area. During high water the current
is moderatly fast and habitats are poorly defined.
During low water clay-bottom pools and gravel-bot-
tom riffles are formed. Filamentous algae are abun-
dant in summer and fall in both riffles and shallow
pools that are exposed to sunlight, but are absent
in winter and early spring and in deep pools and
shaded areas. Some rooted vegetation is present in
shallow water areas. During the low water levels in
late fall and winter, a layer of leaves and sticks cov-
ers the bottom of the stream. The accumulations of
leaves and sticks are eventually washed away but re-
main, mostly along pool margins, well into the
summer.
I- p>
Fig. 2.-Max Creek at Illinois Route 147 bridge, 4 km SW of Simpson, Johnson County, Illinois. In the top photo, taken on
15 September 1976, the creek is low with much exposed vegetation. In the bottom photo, taken on 4 May 1977, the creek is high
and roiled.
Fifty species of fishes occur in the Bay Creek sys-
tem. At the study area the most common, in addi-
tion to E. proeliare, are Pimephales notatus, Notropis
fumeus, N. umbratilis, Cottus carolinae, Aphredod-
erus sayanus, Etheostoma chlorosomum, E. gracile,
Fundulus olivaceus. and Erimyzon oblongus. Other
darters in the Bay Creek system are Percina maculata,
Etheostoma caeruleum, E. kennicotti, E. nigrum, and
E. spectabile.
METHODS
Methods of study were the same as those employed
by Page (1974:4-5) except as noted below. Observa-
tions and minnow-seine collections were made at ap-
proximately monthly intervals from 25 October 1975
to 9 October 1976. A total of 482 specimens was
preserved and stored in 10-percent formalin. Addi-
tional data on reproduction were accumulated on 4
May 1977.
Attempts were made to collect specimens by hab-
itat, but often boundaries of habitats (e.g., pools, rif-
fles) in Max Creek were poorly defined. When it
became evident that E. proeliare was found where-
ever dead leaves, sticks, and other debris were acum-
ulated or vegetation was growing, regardless of hab-
itat, these attempts were discontinued.
In addition to specimens from the study area, E.
proeliare from nearly all museum collections were
examined to determine probable spawning periods
in other localities and other years. Indicators of
spawning preparedness were the following: max-
imally tuberculate males, well-developed lateral pelvic
fin flaps on males, peak breeding coloration, and fe-
males swollen with mature ova (often visible through
body wall) . Collections of specimens were considered
to be in spawning condition if all, or if only some of
the specimens, were in peak reproductive condition.
HABITAT
In the study area the greatest concentrations of
E. proeliare were in accumulations of leaves and
sticks on the bottom of the stream and, secondarily,
in filamentous algae. Pools, more than riffles, acted
as depositories for leaves and sticks, and generally
yielded more specimens of E. proeliare than did rif-
fles. It was clearly the presence of leaves and/or vege-
tation that was important to E. proeliare rather than
the physical attributes of pools and riffles; pools and
riffles without leaves or vegetation yielded few or no
E. proeliare. Pools and riffles with leaves or vegeta-
tion typically yielded large numbers of E. proeliare.
Collections of E. proeliare made elsewhere (in
Alabama, Illinois, Kentucky, Louisiana, and Mis-
souri) by the authors support their observation at
the study area of the affinity of the species for leaves
and vegetation. In some streams in which E. proeliare
is found, the vegetation inhabited is nothing more
than exposed tree roots along bank undercuts. Both
streams and lakes are inhabited by E. proeliare and,
in general, the more leaves or vegetation present, the
larger the population of E. proeliare.
The preferred habitat of E. proeliare is best de-
scribed as leaf-laden and /or vegetated sluggish water
bodies, including small to large streams and the mar-
gins of lakes. No distinction between the habitat of
young E. proeliare and that of adult E. proeliare is
evident.
REPRODUCTION
Reproductive Cycle of the Male
The enlargement of the genital papilla of the male
is a gradual process, occurring over many months
Fig. 3.—Genital papillae of Etheostoma proeliare. A, non-
breeding male; B, breeding male; C, nonbreeding female; D,
breeding female. The bleeding specimens were 1 year old,
collected on 13 April 1976: the nonbreeding specimens were
— 1 year old, collected on 15 September 1976.
rather than only during the immediate prespawning
period. By March the papilla is proportionally much
larger than those of males collected earlier in their
life history (Fig 3) . The testes of breeding males are
greatly enlarged, white and spongy. Those of non-
breeding males are small and translucent.
In studies of other darters it was possible to rec-
ognize a minimum length that males had to attain
to become sexually mature and spawn their first year.
In E. proeliare all spring-collected males, including
the smallest, a 25.5-mm male collected in April, were
sexually mature and apparently capable of spawning.
As early as late January males began to develop
breeding colors and structures. The first dorsal fin
of the male began to develop more black pigment in
the basal one-third of the anterior membranes and
the lateral flaps of skin began to form on the pelvic
fins. No tubercles were present on January-collected
specimens, and the anal and pelvic fins had only a
few scattered melanophores.
By late February tubercles were developed sparsely
on one or two anal rays and slightly better developed
on the median pelvic rays of a few large males. The
first dorsal fin pattern intensified, the pelvic fin flaps
Reproductive Cycle of the Female
The genital papilla of the female enlarged
over a several-month period, and by the spawning
period was a swollen bilobed structure (Fig. 3) much
different from the papilla of the male.
The female color and pattern change little prior
to and during the breeding period (Fig. 4) . Some
females developed a suffusion of orange in the an-
terior portion of the first dorsal fin, an orange iris
of the eye, and amber second dorsal and caudal fin
bands. Other fins were clear generally except that the
pectoral rays were often distinctly outlined by mel-
anophores.
Fig. 4—Breeding male (upper) and breeding female (lower)
Etheostoma proeliare collected in Max Creek on 10 March 1976.
The male was 33 mm; the female was 31 mm. Drawings by
Alice A. Prickett.
were nearly developed to their maximum, and the
anal and pelvic fins had a heavy concentration of
melanophores.
From about the second week of March to the
third week of June, the male breeding colors and
structures were at their peak development (Fig. 4)
.
The body was dark brown with 8-10 intense mid-
lateral blotches interspersed with specks of iridescent
cream-yellow. The teardrop and postorbital bar were
intense black. The base of the pectoral fin and the
bottom half of the opercle were iridescent cream-
yellow. The flesh overlying the back of the head,
second dorsal, and caudal fins was thick and milky
white. The iris of the eye was bright red-orange
with some iridescent green. The first dorsal fin was
black on the basal one-third of the anterior mem-
branes, more gray in the posterior membranes. Me-
dially, the anterior membranes of the first dorsal fin
had intense red-orange spots; similar spots were more
subdued in the posterior membranes. The second
dorsal and caudal fins had five or six amber-orange
bands. The anal and pelvic fins had heavy concen-
trations of melanophores, mostly basally on the mem-
branes. The pectoral fin rays were sharply outlined
by melanophores.
Tubercles were developed maximally on all the
pelvic fin rays and all the anal fin elements except
the second spine (when present) , and were concen-
trated most heavily on the central portions of the
fin rays. The lateral pelvic fin flaps were developed
maximally with the skin greatly expanded on both
sides of the pelvic spine and between pelvic rays one
through three.
Fig. 5.—Mature eggs removed from an ovary of Etheostoma
proeliare.
Small white ova were discernible in females col-
lected as early as November. Somewhat larger, yel-
low ova appeared in females as early as January, and
larger dark yellow ova were found in females col-
lected as early as March. Prior to spawning the large
dark yellow ova transformed into translucent, half-
doughnut shaped eggs with one large oil droplet (Fig.
5) . Eggs averaged 0.7 mm across.
All females collected in spring (March to June)
had large, maturing or translucent ova and appar-
ently would have spawned. The smallest spring-
collected female was 25.8 mm and was collected on 4
May 1977.
In 17 females collected in March-June 1976 and
in May 1977 the number of mature ova ranged from
26 to 116 (Table 1) . For these females there was no
significant correlation between the number of mature
ova and the standard length, nor between the num-
ber of mature ova and the adjusted body weight; for
both relationships the correlation coefficient (r) was
less than 0.10. Significant correlations were found for
these relationships in other species of darters, and
the absence of correlation for the number of mature
ova and size of E. proeliare may be because they spawn
only once (at 1 year of age) and are all about the
Table 1.—Relationship between size, age, and ovary weight
of Etheostoma proeliare females and the number of mature
ova produced. All females were 1 year (11-14 months) old.
500-
8Table 2.—Frequency distribution by month of collection of breeding Etheostoma proeliare from throughout the range of the
species. Drainages are arranged primarily by latitude and geographic propinquity where possible. Numbers in parentheses are num-
bers of collections supporting a reproductive condition, as explained under Methods. Museum collection abbreviations are given in
the introduction.
Drainages Jan. Feb. Mar. Apr. May June July Aug. Collection Dates
Lake Pontchartrain, LA (10-BU 234, 306; CU 15535;
NLU 977, 1662, 4142; TU 45041, 75882, 83129;
UMMZ 16117)
Mermentau-Calcasieu R.. LA (2-TU 44565, 50225)
Trinity R., TX (2-TCWC 4025.4; TNHC 1348)
Red R., LA, TX, OK, AR (12-BU 213, HWR 72-11;
OAM 5054, 5629, 6464; OUMZ 37979; TCWC 4064.7,
4068.8; TNHC 522; TU 93010; USNM 163116,
172985)
Ouachita R., LA, AR (19-BU 1561; HWR 72-12;
INHS 75701; NLU 1414, 15185, 31205, 31277, 31368,
31480, 31671, 33188, 33302, 33360; TCWC 129.18;
TMB 74-16; TU 76118, 87611; USNM 165951,
172567)
Big Black-Yazoo R., MS (7-FSU 10554; NLU 161110;
UMMZ 144699, 161062, 161110, 161136; USNM
165959)
Upper Pearl R., MS (4-CU 37538; FSU 10643, 10676;
TU 39989)
Tombigbee-Black Warrior R., AL (10-CU 64665;
TU 40499, 76978, 77045; UAIC 915, 1296, 1865, 1892,
1898, 4507.08)
Arkansas R., AR (8-KU 6191, 6208, 9826; OAM 4549;
TMB 74-15; TU 2224; UMMZ 177142; USNM
165891)
White R., AR (4-FSU 14498; TMB 72-3; TU 49830,
49970)
Hatchie R„ MS, TN (2-MSU 2670, 6058)
Tributaries, Tennessee R., MS, TN (2-TU 87969;
UT 91.1063)
St. Francis R., AR, MO (4-FMNH 60731; FSU 14342;
KU 9276, 16079)
Tributaries, Ohio R„ IL, KY (7-INHS 1358, 75840;
Max Creek specimens)
4 January-8 April
8 February-23 March
23-24 March
17 February-18 May
4 February-10 May
1 March-21 April
10 March-24 April
4 February-22 April
16 February-22 April
26 March-6 June
8 ApriI-6 May
1 March-8 May
11 March-2 August
• 3 March-17 June
male and female darting about the aquarium with
the female leading the male close behind her. At
times the male mounted the female, clasped her
upper sides with his large pelvic fins, and while
mounted he occasionally rubbed his chin on the top
of her head antl on her cheeks in a way similar
to the courting behavior described for E. gracile
(Braasch & Smith 1967: 7).
The female selected the site for egg deposition
and with the male close behind her elevated to the
site (Fig. 7). Eggs ranged from 0.5-1.1 mm across
and were attached to dead leaves, twigs, the sides and
undersides of large rocks, and the glass sides of the
aquarium. When the egg site was reached, the male
mounted the back of the female; the two bodies vi-
brated together for a few seconds and were curved
in such a way that the female genital papilla was
placed on the selected spot where 1-3 adhesive eggs
were laid. The male body was curved such that milt
could be released near the eggs. At the instant of egg
laying the female always had her mouth wide open;
the male's mouth was always closed. Eggs were laid
as high as 13 cm above the substrate of the aquarium.
Typically, several eggs were laid at one site (e.g.,
underside of leaf) . After 1-3 eggs were laid, the pair
of darters dropped to the bottom and separated and
rested for as long as a minute before they resumed
spawning. Then the pair darted to a site 5-15 cm
away from the first site and laid several more eggs.
This sequence was repeated many times. Eggs were
laid most often on dead leaves, and as many as 45
eggs were found on one leaf.
Laying eggs on leaves, undersides of rocks, etc.,
required that the spawning pair assume vertical and
inverted positions. To maintain these positions,
rapid vibrations of the caudal and pectoral fins were
required. The male position on top of the female
(even while inverted) was firmly maintained by the
expanded male pelvic fins, which enabled him to
tightly grip the middorsum of the female. The male
Fig. 7.—Etheostoma proeliare spawning in aquaria. Top: Male and female are inverted as egg and sperm are released on under-
side of leaf. Middle: Male and female in vertical position as egg and sperm are released on underside of leaf. Bottom: Male and
female descending from egg deposition site. Note several eggs on edge of underside of leaf.
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anal fin was always fully extended and pressed
against the side of the female. The second dorsal fin
of the female was pressed against the side of the male
above his anal fin. The female first dorsal fin was
retracted, but the male's dorsal fins remained fully
spread. Some males which were observed spawning
in aquaria on 10 March 1976 did not have the anal
and pelvic fin tubercles developed. In this species the
structures are not necessary for maintenance of body
contact between the sexes, and are probably not used
in defense; when present they may, however, aid in
stimulation of the female as has been suggested for
other fishes (see review by Wiley & Collette 1970:
148).
In aquaria females were not observed to spawn
with more than one male, but in a natural environ-
ment, especially in a highly populated area, females
may spawn with more than one male. When two
males and five females were placed in an aquarium,
both males successfully spawned, but the smaller male
spawned more often and was observed to spawn with
three different females. On several occasions the
smaller male pursued and attempted to mount the
larger male. Neither sex gave any attention to the
eggs after spawning.
Other darters which spawn on live or dead vegeta-
tion similar to that utilized by E. proeliare (i.e., ex-
cluding riffle plants) are E. microperca (Petravicz
1936:81-82; Winn 1958a: 201-202, 19586:161), E.
fonticola (Strawn 1956:14), E. gracile (Braasch &
Smith 1967:7), E. fusiforme (Fletcher 1957:203;
Smith 1907:269), E. exile (Winn 1958a: 198, 19586:
161) , E. edwini (Williams 1976: 107) , and E. chlo-
rosomum (Winn 19586: 189). The spawning of E.
proeliare, in which the male clasps the back of the
female with his pelvic fins and goes up into a vertical
or inverted position, is most similar to that described
for the closely related E. microperca. Detailed obser-
vations on the spawning act of the closely related E.
fonticola have not been published, but Strawn's
(1956: 14) brief description indicates a similar be-
havior.
Sexual Dimorphism
A taxonomic study of E. proeliare from through-
out the range of the species revealed that 7 of
16 morphometric characters measured on breeding
specimens showed highly significant (P < 0.005) sex-
ual dimorphism (Burr 1978) . Males have signif-
icantly longer heads; longer postdorsal lengths; deeper
caudal peduncles; and longer pelvic, pectoral, anal,
and second dorsal fins. Sexual dimorphism in tuber-
culation, pelvic fin structure, coloration, and genital
papillae are discussed elsewhere in this paper.
DEVELOPMENT AND GROWTH
Eggs incubated in aquaria at 10°C (50°F) de-
veloped to near hatching but failed to hatch. Eggs
Fig. S.—Etheostoma proeliare hatchling (3.7 mm in total
length) .
incubated at 15°C (60°F) hatched in 300 ± 9 hours
(12.5 days) , at 20°C (67°-68°F) hatched in 211 ± 23
hours (8-10 days), and at 22°-23°C (71°-74°F)
hatched in 131 ± 9 hours (5.5 days).
Hatchlings ranged from 3.4 to 3.7 mm in total
length and were mostly translucent but had melano-
phores on the head, yolk sac, and some of the myo-
meres (Fig. 8) . The pectoral fins and jaw were well
developed as in other species of Etheostoma studied
(e.g., E. gracile—Braasch 8c Smith 1967: 9; species of
Catonotus—Page 1974:11, 1975:8-9; and Page &
Burr 1976: 8).
On 17 June 1976 a series of 30 young E. proeliare
ranging from 9 to 19 mm was collected in the study
area. At 9 mm melanophores were loosely concen-
trated on top of the head, along the mid-side and
at the fin bases. At 12 mm lateral blotches and dorsal
saddles were discernible, and at 15 mm the color pat-
tern of the adult had formed.
Scales were not present at 9 mm. At 12 mm squa-
mation was nearly complete, but scales did not ap-
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Fig. 9.—Size distribution by age of Etheostoma proeliare
collected in Max Creek between 25 October 1975 and 9 October
1976. Black dots represent sample means for males; circles
represent sample means for females. Regression line is for both
sexes. A total of 482 specimens is represented.
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pear on the cheeks, opercles, and prepectoral areas
until considerably later (at about 20 mm on spec-
imens collected 13 July 1976). Head canals began
forming at about 12 mm and were completed between
15 and 17 mm. The lateral line began forming at
about 14 mm.
Males and females grew at nearly the same de-
creasing rate (Fig. 9) . The relationship between
standard length (Y) and age in months (X) for
males is Y = 10.8 + 18.08 log X, with r = 0.876, and
for females is Y = 11.7 + 17.08 log X, with r = 0.922.
The largest specimen examined from Max Creek
was a 36.4-mm male collected on 20 May 1976. The
largest specimen known is a 39.6-mm female collected
| on 18 February 1977 from Cheniere Lake, Ouachita
Parish, Louisiana.
At 1 year (12 months), males (N=ll) averaged
\ 29.2 mm and females (N = 24) averaged 30.7 mm.
E. proeliare reached one-half of the first year's mean
; growth in about 8 weeks. This is a shorter period
' than that recorded for other darters except E. gracile
j
and Percina phoxoccphala which were estimated to
have reached one-half of the first year's mean growth
I
in only 1 week (Braasch & Smith 1967: 9) and 2
weeks (Page & Smith 1971:9), respectively.
DEMOGRAPHY
Density
Density samples were made by habitat on six sep-
i arate dates but because habitat (e.g., pool, riffle)
boundaries were defined poorly and the species oc-
cupied leaves and vegetation regardless of habitat,
i these data are not presented. The highest density
found was 5.5 E. proeliare/m2 in a vegetated, gravel
area below a riffle on 21 January 1976.
Composition
Of the 482 E. proeliare collected in Max Creek
between 25 October 1975 and 9 October 1976, 93.4
I percent were up to 1 year of age and 6.6 percent were
between 1 and 2 years of age (Table 3)
.
Table 3.—Distribution of sexes and year classes in samples
of Etheostoma proeliare collected in Max Creek between 25 Oc-
tober 1975 and 9 October 1976.
12
Table 4.—Stomach contents of Etheostoma proeliare from Max Creek, by size class of darter. Figures in parentheses are numbers
of stomachs examined.
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asitic nematode and two each contained one spiny-
headed worm (Acanthocephalus). An unidentifiable
tapeworm plerocercoid was found in a specimen col-
lected 17 June 1976. The only external infestation
was a protozoan parasite (Myxosoma) found on 8
specimens collected in May and June of 1976.
Specimens examined for external parasites from
throughout the range of E. proeliare revealed infes-
tation with a fluke [two collections—KU 15232 (Mis-
souri) ; TCWC 4025.4 (Texas) ] and a protozoan
[four collections—CU 37538 (Mississippi) ; FSU 14342
(Arkansas) ; MSU 6058 (Tennessee) ; TCWC 4068.8
(Texas)]. A collection of E. proeliare from Amber
Creek, Alexander County, Illinois (INHS 6042) made
on 7 July 1964 contained specimens infected with a
parasitic copepod (Lernaea).
Bangham & Venard (1942: 31) examined 15
specimens of E. proeliare from Reelfoot Lake, Ten-
nessee, for parasites. An acanthocephalan, Leptor-
hyncoides thecatum, was found in 9 of the 15 spec-
imens; a digenetic trematode, Neochasmus umbellus,
was found in 3 of the 15; and a nematode, Contra-
carcum spiculigerum, in 1 of the 15.
Hybridization
No natural darter hybrid combinations involving
E. proeliare have been reported. Successful artifical
crosses of E. proeliare have been made with the fol-
lowing species: Ammocrypta vivax, Percina nigro-
jasciata, P. sciera, and E. stigmaeum (Hubbs 1959)
and E. lepidum and E. spectabile (Hubbs 1967) .
SUMMARY
Life-history information on E. proeliare collected
in Max Creek between 25 October 1975 and 9 Oc-
tober 1976 is summarized in Table 6.
Table 6.—Summary of life-history information on Max Creek Etheostoma proeliare.
Characteristic Life-History Data
Principal habitat
Age at reaching sexual maturity
Age at first spawning
Size at reaching sexual maturity
Sexual dimorphism
Breeding tubercles
Description of genital papillae
Number of mature ova in preserved females
Description of egg
Spawning period
Spawning habitat
Egg deposition sites
Number of eggs laid per spawning act
Spawning position
Egg guarding
Incubation period
Influence of sex on growth rate
Density
Sex ratio among young
Longevity
Maximum size
Migrations
Territoriality
Principal diet
Leaf-laden and/or vegetated, sluggish water bodies
1 year
1 year
All spring-collected individuals regardless of size were potential spawners
Adult males average smaller, have red-orange color in their first dorsal fins,
develop expanded cup-like appendages on their pelvic fins and have
longer heads, longer postdorsal lengths, deeper caudal peduncles, and
longer pelvic, pectoral, anal and second dorsal fins
Present on undersides of pelvic fins and both sides of anal fin in males only
Females have a deeply forked, bilobed papilla; males have a pointed, tubu-
lar papilla
26-116
0.7 mm across, translucent, adhesive and shaped like a half doughnut
From mid-March to early June
Relatively shallow, sluggish water with accumulations of dead leaves, fila-
mentous algae, or other aquatic plants
Dead leaves, twigs, sides of rocks, filamentous algae
1-3
Both male and female inverted or in vertical position, male mounted on
back of female
None observed; probably no parental care
131 ± 9 hours at 22°-23°C, 211 ±23 hours at 20°C, 300
Both sexes grew at approximately the same rate
Up to 5.5 darters/m2 in vegetated areas
1 male:l female
18 months
36.4 mm standard length
None observed
None observed
Chironomid larvae and microcrustaceans
9 hours at 15°C
15
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